Microvascular changes during anesthesia: sevoflurane compared with propofol.
We have developed a non-invasive computer-assisted venous congestion plethysmograph to measure the microvascular parameters in the lower limbs. This enables the assessment of microvascular changes following the induction of standardized anesthesia with either sevoflurane or propofol. In a prospective randomized trial we measured the capillary filtration coefficient (CFC), isovolumetric venous pressure (Pvi), an index of the balance of Starling forces, and limb blood flow 24 h preoperatively, immediately after induction of anesthesia and on the 1st and 2nd postoperative day. Anesthesia was maintained with either 1.0% sevoflurane and 5 microg/kg/h remifentanil or propofol (3 mg/kg/h), and 5 microg/kg/h remifentanil in 20 female patients undergoing breast surgery. Preoperatively we found no significant differences between the mean CFC values of the sevoflurane group (3.7+/-0.3 ml/min 100 ml tissue/mmHg x 10-3=CFCU) and the propofol group (3.5+/-0.3 CFCU). In the sevoflurane group CFC decreased significantly to 2.9+/-0.2 CFCU, whereas it was unchanged in the propofol group. Both groups revealed a significant reduction in Pvi during steady-state anesthesia. Limb blood flow remained unchanged. There was an overall significant positive correlation between the perioperative fluid substitution and the difference between the preoperative and intraoperative CFC values (r = 0.64, P<0.01). The decreased CFC in response to sevoflurane may result in less extravasation of fluids into the interstitial space, thereby reducing intraoperative fluid requirements. These data suggest that sevoflurane may be the preferred anesthetic agent in subjects susceptible to large intraoperative fluid shifts.